Summary An interesting and not previously reported parallel has been observed between the known pattern of ABO (H) blood group isoantigen expression in normal and neoplastic colonic epithelium and that in the thyroid. Epithelial expression of blood group isoantigens was not observed in 16 specimens of normal or nonneoplastic thyroid tissue. This contrasts with the progressive re-expression of these antigens in neoplastic thyroid tissue. Blood group isoantigens were detected in two of eight papillary a7denomas and 13 of 17 papillary carcinomas. Antigen expression was in part related to differentiation, and stained cells were less readily detected in follicular tumours, only one of five adenomas and two of seven carcinomas displaying blood group antigens while three medullary and two anaplastic carcinomas were antigen-deficient.
Normal epithelial cells do not share a common pattern of blood group isoantigen (BGI) expression. Szulman has established that during foetal development ABO BGI expression varies not only between organs but also with the developmental age of the foetus (Szulman, 1960 (Szulman, , 1962 (Szulman, , 1964 . In the distal colon for example BGIs are readily detected to the 60mm Crown-Rump (CR) stage of development but then are progressively lost and are absent from the adult distal colonic epithelium (Szulman, 1960; Denk et al., 1974) . The development of neoplasia within the distal colon results in a partial reexpression of ABO BGIs (Denk et al., 1974 (Denk et al., , 1975 .
Epithelial derived endocrine structures display a similar pattern of foetal antigen expression to that seen in the distal colon. In the earliest developmental stages of the thyroid the parenchyma has been shown to readily demonstrate epithelial cell wall BGIs. These wane at the 70-80mm CR stage, the gland losing these antigens by the time the final adult histological structure is obtained (Szulman, 1964) . Both Holborow and associates (1960) and Davidsohn and Stejskal (1972) have shown that BGIs are absent from the epithelial cells of adult thyroid acini. A similar pattern has been demonstrated in the adrenal and parathyroid glands (Holborow et al., 1960; Szulman, 1964) .
The effect of malignant transformation on BGI expression by endocrine derived epithelial cells has not, as far as we are aware, been studied. To investigate the possibility that the pattern of antigen expression already established for distal colonic epithelium holds true for thyroid derived epithelium we have examined a series of normal, benign and malignant thyroid specimens for BGI expression.
Materials and methods

Histological material
The Pathology Department Addenbrooke's Hospital Cambridge kindly provided the histological material for this study. Formalin-fixed paraffinembedded blocks of thyroid tissue were obtained from the archives. The patient's ABO blood group and the histological classification of the material examined are detailed in Table I . Serial sections (5 gm) were cut from each block and stained using a standard indirect immunoperoxidase method outlined below. (Voak et al., 1982; Lowe et al., 1983; Finan et al., 1983) . 102 McAb was kindly provided by Dr Pastan (Laboratory of Molecular Biology, National Cancer Institute, Bethesda, Maryland, USA). The characterisation of this McAb has shown that it binds specifically to a Type 2H structure (Fredman et al., 1983; ). F-3 McAb which has been shown to have specificity for the difucosyl Type 2H structure, the Y antigen (Lloyd et al., 1983) 
Discussion
Although the pattern of BGI expression by normal endocrine epithelial cells has been well documented little or nothing is known of the distribution of ABO antigens by neoplastic endocrine tissue. The present study has confirmed that normal thyroid tissue, whether from a normal gland or associated with a neoplasm, is A, B, H and Y BGI deficient and has shown that this state persists in both hypoand hyperthyroidism. Thyroid adenomas, though generally antigen deficient, did in three of 13 cases show evidence of BGIs. This forms an interesting parallel with the situation in the descending colon and rectum. This organ displays the same pattern of blood group antigen deletion during late embryological development (Szulman, 1964) and also shows a progressive re-acquisition of BGI by benign adenomatous polyps (Denk et al., 1975; Cooper et al., 1980; Vowden et al., 1984) . This parallel is even more remarkable when the ABO antigen status of malignant tumours from both sites is compared. Several groups have established that over 50% of distal colonic tumours may re-acquire A, B and H BGIs (Denk et al., 1974 , Cooper & Haesler 1978 Wiley et al., 1981) . In the present study 13 (Vowden et al., 1986a, b) . This may suggest a deficiency of A and B glycosyl transferases in these tumours.
The mechanism by which this change in antigen expression occurs has not been clearly defined. Hakomori (1981) has established that dramatic changes in cellular glycolipid composition and metabolism are associated with the oncogenic and ontogenic processes. Alternatively these changes may reflect alterations in the carbohydrate moieties of glycoproteins (Picard & Feizi, 1984) . It would seem likely that variations in BGI expression represent a combination of these factors. It is equally clear that no one pattern of BGI expression exists. With malignant transformation the distal colon and thyroid show a partial re-acquisition of A, B and H BGIs, the breast and prostate while losing A and B BGIs totally, tend to retain H isoantigen and the stomach and urinary bladder shows a partial loss of all BGIs (Finan et al., 1982 (Finan et al., , 1983 . These findings would seem to offer some support to the suggestion that malignant cells may be regarded as cells held in some phase of their embryological development (Nowell, 1976) . The pattern of malignant epithelial cell blood group antigen expression does show a remarkable parallel with those found by Szulman in his studies on embryological tissues (Szulman, 1960 (Szulman, , 1962 (Szulman, , 1964 .
